STRATIGRAPHY, PALYNOLOGY AND IMPLICATIONS OF ORGANIC BANDS
IN A SMALL QUATERNARY BASIN, NEAR PALMER, SOUTH AUSTRALIAt

by Erizaseru A. A. Gruss?

Summary

Gause, E. A. A, (1978) Stratigraphy, palynology and Implications of organic bamds in 2
small quaternary basit, near Palmer, South Austrolia. Trans. R. Soc. 8. Aust. 102(5),

117-123, 30 August, 1978,

‘I'he stratigraphy and potlen content of dominantly sandy sediments in a creek bed
acw Palmer have beep examined. Organic bands appear to reflect the presence of permanent
stonding water in a settling pond from uhout 8000 years B.P. to some time more recent
thun 6600 B.P, The generic content of the vegctation then was comparable o the present,
but the presence of spores of Anthocerotales suggests that the climate was slightly wetter,

lntroduction

An intermittently flowing streamm 11 km
south of Patmer, Soulh Ausirulia, has deeply
mcised eurlier deposits, exposing viganic layers
i uts steep banks. The site is interesting be-
cause it is the only known Holocene site con-
taining organic sediments in the Mt Lofty
Ranges. It 15 cntically positioned hear the
castern limits of the Runges, in a boundary
zone between the woodland and open forest
vegetution characteristic of the higher and
wetter ranges to the west and the scrub and
mallee, comman on the Murray Pluins n the
east,

This paper describes the stratigraphy and
@ives pollen counts from the organie sedi-
ments, und discusses the implications of these
results in the light ol work donc on material
ol camparable age from other parts  of
southern Australia,

Gorge Creek, lat. 3475858, Tong. 139710 1,
lows in o shallow valley running cast from Mt
Beevor towards the Murray Plains (Fig. 1).
Mt Beevor is 480 m high, and is a spur of the
higher and wetter Mt Lofty Runges. Above the
site, which is al an altitude of 200 m, the
creek drains an area npproximately 8 km long
and at the most 3 kny wide. Below the site the
valley v constricted by rocky outcrops and
the creck runs to the Murray Plains 3 km away

through a narrow pass between the hills, which
form the castern-most edge of the Mt Lofty
Ranges,

The mean annual rainfall s estimated as
about 400 mm. Daily mean maximum tem-
peralures at nearby Murray Bridge range from
28.9°C in February to 153.8°C in July, and
daily mcan minima from 15.1°C (February)
to 5.5°C (July). It is likely that similar tem-
peratures are experienced at the site, modified
i little by the constricted valley formation of
the surrounding hills which probably tead to
trap cold air. Prevailing winds ar¢ from the
west and southwest.

Stratigraphy

A stratigraphic section (Fig. 2) was deter-
mined from nutural exposures in the steep-
banked gully of Gorge Creek. The deposit is
ahout 100 m long; its breadth is uncertain but
appears to be about 15 m. Alternating bands
of sand und organic matter are about nine m
thick (Fig. 3). The lower and more rtichly
organic bunds form discrete layers, but the
upper bands are less rich and less distinet. Up-
stream and downstream  there is a uniform
brown sand which fills the bulk of the valley
floor. Schist of the Kanmantoo group lics only
a few centimetres below the present stream

# 54 Thornton Way, Girton, Cambridgeshire CB3 ONJ, England.

tI'his paper is bused on: Gruhb, E. A. A, (1967) Anulysis of a semi-fossil organic deposit near
Palmer. South Australia. M.Sc. thesis, Department of Botany. University of Adelaide (unpublished).
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Fig. 1. Topography of upper reaches of Gorge Creek, showing position of deposit (arrowed). Palmer

is 11 km to the north.

hed along the whole length of the deposit, and
there is a particularly notable outerop near the
downstream cnd. It scems most likely that the
deposit began to accamulate in a small water-
hole or swamp retained behind a bharrier
formed by the schist. However, the deposit
now cxtends over the schist barrier. Subsequent
incision by Gerge Creck has formed a narrow,
steep-banked gully, exposing the layers shown
in Fig. 3.

The sands are of varying colour and texture,
ranging from white through various shades of
yellow, orange and brown to black organic
sands and through fine and conrse sand to
gravel (Fig, 2). Very little clay is present. The
organic layers runge from the black sand to a
beavy moist peat-like material. There is no
evidence of charcoal, The richest organic
layers have been numbered one to seven (Fig,
2), und examined for the presence of pollen.

Two radio carbon dates were obtained. The
oldes! organic layer (7) was dated at 6600 =
100 years B.P. A date of 8000 years was ob-
tuined for a more recent layer, and this makes
it diflicult to say with certainty when the
carlicst sedimentation occurred.

Methods

Samples wcre collected (rom each organic
layer. As the layers were exposed sands were
simply sampled using 2.5 x 5 cm glass vials,
Slabs of the peat-like layers approximately 20
x 20 em, were removed and transported in
plastic bags; in the laboratory fresh surfaces
were exposed and subsampled for analysis.

Subsamples of 1 g were processed using
stundard techniques given by Facgri & Iversen
(1950). The most satisfactory mecans of pre-
paration was treatment with 5% potassium
hydroxide for 15 min., followed by acetolysis
and vibration wusing a ‘vibraflute’ (Tshody
1960). The dehydrated residues were nounted
in glycerine jelly and stained with safranin.

A reference collection was made of the pol-
ten grains of about 200 species commonly
found in the Palmer arca now. Spores proved
to be common in the deposit and this ncees-
sitated a small colleetion of fern and bryophyte
spores as there was ul that time no suitable
refercnce text for these species in Australia,

Vegetation of the study area
Specht (1972) has mapped the probahle
pre-settlement vegetation of the Palmer arca
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as woodland to open-forest with herbaccous
understorey’ dominated by Encalyptus camal-
dulensis (mainly in the valley battoms), E.
odorata and Casuaring stricta, The area was
opened up for European settfement about 1850
and has been extensively cleared to leave an
opeh grassland with occasional scattered trees,
Within 2 km of the site can be found Banksiu
marginata, Callitris collnmellaris, C. preissii,
Casnaring — steicta,  Lucalypius  anceps, L,
cantaldulensis, L. fascicufosa and E, porosa.
In most of the arca the commonest trecs are
cucilypts, but on the rocky slopes surrounding
the study site Casnaring srricia is relatively
more prominent. The mallee euealypts (1
anceps and I porosa) oecur in diserete out-
livrs on sandy or rocky soils,

Native shrubs and sub-shrubs have been
largely eaten out but some species may be
Tound still: Acacia spp.. Billardiera serico-
phora, Bursaria  spinosa. Correa  schlechtan-
delil,  Daodonaca  viveosa,  Hualoragiv - hetero-
phvlla, Melalenea neglecta, Qlearia sp., Plme-
lea strictmn. Rhagodia mmans, and  several
small legomes. Three ferns found commaonly
are Chellanthes  tenuifoliu,  Pleurmsorus ruti-
foding and Precidiom esenlentunn.

Within 1 km af the deposit are pools con-
twinmyg Potamogelon cispus and Ruppia mari-
tienter, and in the areas surrounding them grow
Carcx tereticandis, tunens sp., Lepidospernu
fatcrale,  Leptocoarpus  brosepii,  Machaerina
ftrcea, Scirpus amevicanus and S. nodosus. 1n
ather arens probably seasonally  waterlogged

aun be found  Cyperus  gyvmnocaulos  and
Juncus spp.
Nomenclature  follows  Blackh  (1943-57)

except where revised by Eichler (1965,

The pollen vecord and its evalnation

Layer 1, an organie sand, and layer 2, an
organic luver whose straigruphic origine ure
ohseure, yielded no pollen. Layers 3, 5, 6 wnd
7 contiined pollen in meagre quantitics, the
average slide having a count of gbout 100
pollen gratns. faaver 34 appeared  ay richly
organic s these four, but the average pollen
count wus only | or 2 grains per slide, and it
wirs decided 1o ignore it However, it wis quite
rich in dintom skeletons and o small circular
seale, possibly also of dintom arigin {28 elo-
sira, David Thomus, pers. comm.).,

The pallen connts obtained are given in
[ables 1 and 2.
pericneed in biying to concentrule the pollen,
1 have included in Table ¥ total counts of ull

Hecause of difliculties ex-
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Fig. 2. Dhagrammaic representation of sediments
in deposil, showing organic coloured sunds
W top, mottled white sands in middle and
arganie bunds containing pollen neuar base,
Layers sompled for pollen analysis are
numbered (and their thicknesses indicated
helow in purentheses): 1, very sundy. no
pollen: 2, richly organic, but stratigraphic-
ally obscure, no pollen; 3, richly organic,
polien present (5 em): 4, richly organic
but very hittle pollen (7 em); 5, (4 cm);
6. (7 em) & 7. (5 cm). richly organic,
pollen present. Depth of section about
8 nu
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Fig. 3. Vertical scction of east bank of Gorge Creck from valley floor to stream bed, showing estent
of arganic deposits. Organic sands are visible for further 26 m downstream. At the left is shown
outcrop of Kanmantoo Schist which probubly formed u barrier behind which deposit accumu-

lated.

TABLE 1
Pollen counts from tayers 3. 5, 6 and 7 {different
Jorms in descending order of prevelence).

Layer 3 3 6 7

Abundant forms

Number of slides ¢counted 100 29 13 10
Castioring 319 922 27% 24
Compositac Iaf 89 96 30| 10

Ib a8 21 6

2 (Liguliflorae) 21 G 1 3
Chenopodincaie 44 45 44 8
Halnragaccae 58 45 13 6
Gramincae 22 35 20 9
Baniksia 37 18 3 3
Myrtaceae 6 10 5 v
Spores 24 1A 3 3
Unknowns 343 560 250 99
Rare forms
Cullitrichaceae + i
Caryophylluceae - 4+ =
Cenlrolepidaceue 4+ - - -
Convolvulaceae + — - —
Crociferac - - + -
Cyperaceae ? 7+ ?
Droseracene + - -
Geraninceae —+ i —_ -
Hydrochuwitaceae - + -
I.abintue 4+ — — -
legumirosae—Acacia -+ - - +

—Papilionatae 4+ + -
Lilincene -} + -
Porumogctonaceae - - 4+ =
Rununculaceae —Clematis — = - —
Ristaceae 4+ 4+ — +
Thymelueaceac—Pirmelen 4+  + + -
Typhuccac—Typha-like e
Umbelliferae i 4+ -
Diatoms + 4+ +4-

“ba Helipterum, Helichrysum, Olearia type pollen.
I Others.
" Very numerons.

slides examined from each layer and, to get
some sort of comparison between the layery,
I have listed in Tahle 2 percentage representa-
tion of pollen from 10 slides from each lpyer,

It is clear that the number of pollen present
per slide varies markedly, but the commonest
familics are present in all layers. The un-
knowns, which made up 30-60% of the
caunts, appeared to he mostly Cyperaceac and
Juncaceac. Both these families have thin-
walled pollen grains with indistinct markings,
ared ean casily suffer damage and distortion
due to partial drying out.

The identification of the pollen to species
level was not possible. Many of the genera

represented are widespread and contain several
species which have very similar pollen and dis-
tribmiions. Conversely, the pollen from the
deposit was similar to, but not identical with
locally abundant species. The possibility of
species cvolution as well as movement or
migration needs to be borne in mind.

Cuasuarina-type pollen is by far the most
abundant tree or shrub pollen in the deposit.
There are three speeies of the genus currently
found in the southern Mt Lofty Ranges: one.
tree (C. stricte) and two shrubs (C. rel-
lerana wnd C, striata). The shrub species are
commonest in the wetter areas on infertile
sails, while the tree species is characteristic of
the drier facies of woodland and open-forest,
With increasing moisture tall eucalypts become
prominent, With decrcasing moisture mallee
cucalypts replace C. swricta. A further tree
spevies, C. cristata, is very widespread in ‘low
woodland’ on the dry side ol the mallee forma-
tion in the Murray Plains, 1 tricd to use pollen
s{ze 10 scparate species, but found that this
was of limited value because the range of size
of the fossil pollen was considerably wider
than that of the present-day species sampled.
At the present time C. stricta is common on
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(Botany School, University of Cambridge) for
his unflugging support and unstinted helpful-
ness, without which this paper would never

have been completed. The radio carbon dates
were provided by the D.S.1.R. Nuclear Science
Laboratory at Lower Hutt, New Zealand.
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GEOLOGICAL HISTORY OF THE MOUNT GAMBIER VOLCANIC
COMPLEX, SOUTHEAST SOUTH AUSTRALIA

BYM. J. SHEARD

Summary

The Mount Gambier Volcanic Complex comprises a close-knit series of composite maars with a
complex history of eruption, the earlier date being 4720 + 90 years B.P. Detailed field mapping has
similarly revealed two main periods of eruption, each one comprising at least three phases of
activity. Maars were the major volcanic structures produced; however, Strombolian and Icelandic
eruptions are indicated by scoria cones and lava sheets.



